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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photoelectric transducer 
composed of a photodetecting element and a peripheral circuit integrated on 
the same semiconductor substrate, where a fixed pattern noise caused by 
stray carriers which flow into the photodetecting element is restrained by a 
method wherein stray carriers generated in the peripheral circuit are 
reduced. 

SOLUTION: A photoelectric transducer is composed of photodetecting 
elements 20 formed in second-conductivity-type first semiconductor regions 
provided to the surface of a first-conductivity-type semiconductor substrate 
10, an operation amplifier formed of MOS transistors, and an output circuit 
which drives an outer load through the intermediary of a signal output pad 
22, where the photodetective elements 20, the operation amplifier, and the 
output circuit are provided onto the same semiconductor substrate. The 
output circuit is composed of an N-MOS source follower where the output 
of the operation amplifier is inputted and a P-MOS source follower where 
the output of the N-MOS source follower is inputted, the output of the P- 
MOS source follower is connected to the inversion input terminal of the 
operation amplifier and to the signal output pad 22 connected to an outer 
load. 




LEGAL STATUS 

[Date of request for examination] 1 9.06.2000 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 3320335 

[Date of registration] 2 1 .06.2002 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



THIS PAGE BLANK (uspto) 



(19)H*H#WJ? (JP) (12) ^ ||J 4# !ft £t (A) 



^5pio-335625 

(43)&IBB ^10^(1998)12^188 



(51)IntCl. 6 
HO 1L 
H04N 



27/146 
5/335 



F I 

H0 1L 27/14 
H0 4N 5/335 



A 
E 



(21){UP## 


ft»¥9- 142192 


(7DWSIA 


000001007 














(22) WIS B 


¥^9^(1997) 5 ^30 B 




SOSCfiycHKT^l/? 3 T S30# 2 # 








(72)S89H# 












m^KABBEm^ 3 T B30« 2 ^ 






























Hl^lEm? 3 T B30S 2 ^ 


















(74)ftSIA 







(54) [$89I©£;»;J #S£ife8BRtf«fc*$K*-v>-fe>U- 



(57) [gift] 

[ ] m i «^o>¥*tiM£iffitc«K0& 

fts^i. mos h7>^xa?-c«)S§nfc^-^r>^ 

uss i ^isi-©^«^a«cc^^ s *ifc#*£*aar «c 
*h,>t. ±iE(ll^;lHlSS«^-<T>p''©a^ ; &A^<t-r-2> 
nMOSV-X7ta7i. n MO S V-X7 * D V © 

P MO S V -X 7 * D !7©(ii^J{i^^T> V<DWMXti 



BEST AVAILABLE COPY 




(2) 

1 

2 mmm<om i *aM*«**«wr jbjss *ifc«»©« 

ym*t, MOS h7>^fCM3 *a/c*^T> ^ 

i . fg^m^^* ? f u xigmmcmm. § nrc^-sc© 

<b. ifianMOSV-^7*d'7©HJ**A*it" 5p 
MOSV-X7*a7t«3tl l ItiapMOSV-X 10 

7>< v FCC^f & C ££#«S(<k-f 
[IS^S2] miiaai^lHlSSKfc^t. BulBnMOS V 
-X7*a7«t5nSMOSh5>yx$©FU 

pgMOS F^>^X£©l^iifr> ; £:ffiil< : >"C*if&3*l& 
91 2 P ilSt* ^W^ll 1 TbM 3 ©t>rti*» 

2 gsms ©m i ¥m#®m-cfci8. s nfcisa©^*^^ 
t, mos ^vyx^tMsnfc^rv^i, ft 

fjiaai^lilS8«BulB* > ^© littJ* A* it^nM 
O S y-X7 tDCi, KanM0SV-X7*07O 

* a^j <t f & p m o s v - x ■? * n -7 -cms, $ n . 
Mia p mo s v -x v * p 7©m7a«Biffa^-^r >?"© 

[tt*9U6] «SBW*BB«:*»^'C. WKnMOSV 
-X7*B7t«S«ni!MOSF5^>©Fl/ 

pSMOS F^>yx2©^t**T.#> : &fi3l< :> "C*ifi&34"i£ 

[ lt*3S 8 ] ARB* 1 n j**ST? * *i . fJlB 

Iff 2 ilSH p z»mSX'& &iit*JI 5 7 ©<,>-f*i*> 
1 JSt<:lBi&©^»I2 <M - 5Hs 

[ Msg 9 3 » i mmn<D¥m&mum.wicmwL(Dm 



ftm^-l 0-335625 
2 

2 mnsKom i *aM*«*-c^«as nfcafsoa**^ 

i, MOS Fv>i>X^r1tfi£Sn?t^T>7 , t. m 

itnaai73iiK««5ia*^r >^"©a* ; & A7j<tr snM 
osv-x^*ar7i, Buta nMOSv-x7to^© 

Bit) £ A73 i "T & P M O S V - X -7 * D -7 -C«RK § ti . 
fiia p MO s v-x -7 * a y ©m73«B«ia^^T >^"© 

MOSV-X-7*a>7 teSjgi t Jgtfe©lffl{t 2 <I© P SM 

o s f ■? > ^x £ ifimmcmm <* n, stemecpj©wie 
pSmo sf? >yx #©y- f ocat^h ^* s £nun$ 

n, frfB2ffl©pMMOS F7>yx$©8^*>6tt 
7^fi#3&s»6nSllK-C* o . »**fi«J©Map MM 
OS h5>^5tOO*C>«WtE©«6«filtt«B«OW 

ibpMmos F9>^x$©L/^c^mii©*e>ft<BJ; , 3 
lass 2 p 3»«§tt? *SCi t -r 

9(ciatg©3tma^So 

[si*s i 1 3 mriamjSfiiJ© p smo s F?>yx $ 
iHRWcj&tiiZ n. Mia^wj© p!mosf7>-7x 

$ »BUBB n S^H*K*K flJSE 3 C i "T ^ 

if^s 1 0 {cia«S©3fe«^8SSIK. 

[^|BJC>i$*ffl^lftHJ3 
[0 00 1 3 

s h9>s?^*r«flE3tifc«iaiaB*iai— 

KfeW?>@S^'^->-7-l , X' (FPN : Fixed Pattern 
Noise) ©ffi^tCWrS4>©-CS)S„ 
[0 00 23 

luimmi Ja^. **3R^-4ft-f«ai*«<ai*tT5H 

2^7C©*S^^!«S®^^* 5 ^^ K: ^ :b,a " ct ' 1 ^"' W 

^-rzftnmk&E. -65215) 

[0 00 3 3 S**^ iWiBllBSH-^ftSSiK 

£><9. CMOS*-^T>7' , 4 Oli. t^^.«S 5 (R.Creq 
orian.G.C.Temes r ANALOG MOSINTEGRATED CIRCUITS FO 
R SIGNAL PRDCESSINGJ P. 170 Fiq.4.59.)^^T«fc *>IC 

MSb©5o. mt>&5 i <D&?a -j zfrtimmz ti-ci.* 

50 -tt«Cttfc&«5 ltt^aB©ft«*(B*-rSfc». ffe 



MO S V - X v * a V itmmt &ife©|HHc 2 ffl© p MM 
OSF7>-^ *#S:5>JK:&ffi <* ft. »*^<M'J©ii«tB 

ft. BtiiB2HcDpiaMOS h7>^x*©SM&5*>6ttJ 

[ m$£ i o ] mum 1 iisb n inr* o . m 
mm 2 m'mmt p c t &m. 1 1 s w^^s 

[st^i i i ] mwLwmvo pimosi-7>^$ 

JHKttfcJ&Sa *l. fFIHScififlJ© P 1MO SF5 >i? * 



0-335625 

9iEi8S^^an^>Bfr§B^iiffi^i^^e>©fi#€:Aj3-r€. 
h-7>^^»ig:pMh-7>^x»^-r5c£=&#ai^-r 



-ffl 2- 



THIS PAGE BUNK 



3 

yti^nMi pKDMOS h ^ «rffl^^ 
[0 0 0 4] 

mW&mtkLJzStV&M^ £C5X\ MOSF7 

immzftztK -wawis^u *©ibk:#£**{* 

Jfere (FPN) (DBiitti. 

[0 0 0 5 3 **W*6K:J:S, nE pM^ft^ft© 
MOS h7>i/X^CDy- h«EVg^-3"4*««SS 
<Da«S*SS*H 6 lCjjk? 0 niMOSF7>5/X$Bp 

aMosf7>^xjt ccjt^"c*«ftifS*i 4 - 5 tea £ 

A£<, nMMOS h5>SsXZ<Djyifi<{>J*9 V << * 
>iklC£Zm*-iElW<Dft£&*:*^ 0 8>*CCn3!M 

[0 0 0 6 ] S/c. MOSh5>V>XZ<DW}ft&tmiR 

[0007] ±fBcD£ ^ a, jfefe* * y y#t«Mi©3 

F*J tcfflA-r 4 C @5£^ * - > ^ X«S 

a< tto-c< a. 

[ 0 0 0 8 ] H! 7 Bfi£*»JBom?5*iBai"r StH^Stc 
nfMO SF7 >*sZ2*mi>tc 1 ^7cO«#Sf ^ - 

>*©Hje^' * - > y z<DmL*m&mzm l x 
[0009] i^mMo^m] &$m<Dgmz, ^ytm 



3) ^IS^ 1 0-3 35 62 5 

4 

[0010] 

[fsii^ft?**ra/c^cD^is] ±E©ra«4«&T£fc 
fete, *#sbj3«, ^ i mnMo^mfagfaSkwicmmo 
m2mmm<om 1 *»«««t?»j«"s tiitwm<osxM 

MOS F^>^^^^C*fiScStlfc+^T>y'i, 

*igitrr a m^tass i wa— ©wt a*wf*£««:jias 3 

10 >^©tt^4A^it5nM0SV-W*07i 4 ff 
tanMO S 7^X7 * n*7^ffl^^A^<bTapMOS 
V-X7*n7«$n, ItJEpMOS v-^y *P 

^om^ttfrK^^r^^osiEA^iB^ccssftu. * 
F«:SBift-rsci*iRF*i-rsfeor*s. 

[0011]*fc, *»98«. » 1 8»WSS<D*aM*£« 
II^cSS^ 2 1 fi($I^rM3n/c 

«»©3**T-<^ MOS h^>^X*r«l£Sftfc:* 

^r>y'<t v F*^ur««»ccaa*sti 

A^it^nM0Sy^7*09(!:, WEnMOSV 
-X7^n7©UiMAAit^pMOSy^7^a 
yrHUSESti, iIEpMOSV-^7*n7©ffl*»i 
S^^T^^O^gA^fflT-teSlttU. 5^SPcDm 

30 CtifitiT5t>©t»S. 

^Mtcffi^cD^ 2 ^m^o^ 1 *«»i^wsn/c 

1ffl»(DS*IR-?i. MOS F5>^dr"C»«E3tifcai- 
-cr>7*<b, ff^W^^'^ F*/M>r«SiWtcffitt3*i 

Sfitc0«ESn/c*«^§l«aK:*j(r*-C, BtilBffl^lHl5S 

ttwrfB+^r^^ffl^A^i-rsnMos 

^P9i, ifinM0SV-X7*n»7OHlMA*<!: 
«pMOSy-X7*a9«$n, HalBpMOS 
40 y-^7 * P7©a^«HufB^^T>^©SKA^ J F- 

fi#ffl*^f FCCl8«3ttT*5Q> WEpMOSV-X 
««« iSiSStlr* &S3ft©PflCc 2 {fcD p M 
MOS h^>^^*#i»UCCSl*Stl, Sftfeffl'JCDlufBp 
^MOS h^>^dr<Dy-FKA*«#*«HmiS*l. 
B?fB2ffi£>MOS h 7>^X^(Dm^6HlAf #^ 
»6n4@B5T?*«3 k SSfltffJOSJEpSMOS F^>^ 

* # © L/ # c^ffi*n©iftS*ffl««aaffliJ©frE p imo's 

50 «ifl>^^^ 0 



5 

[0013] [flsJH] ±IB L/c^l»gIR^fi 

fifrr*S/cft* aBHR^oafct^-r UT©iSA«:<fcS 

[0014] J/c, nSMOS h^>i?X#*;Bl>S8B 
»tC6i, nlMOS h7>^X^(DFU^>-V-XPI 
mE£<£T 5 i* £ fcft©«H»T*S*flJt» 4 C <fc <fc 

[00 15] $/c, iSA^->y^Xc7)SH<!:&^ 

o x ^i*S«©4>£fc+* yyr**fc». fWBWf*y 

[ 0 0 1 6 ] S e>tc, 15— S^I*«_bK:3fe«^ftfia«r 
- -fe > * fcfc I >T fcl: . IgKrT 4 fi^itfS WA £ i > 

[0017] ate. *«wtt. miffl-fy-y-fe^K 

[0018] Etc. *I6M», W#HJ8«:flll>6*iS p 

Mosv-^7*n7m^, hja^cj: 

MOS h^>^X^<DU#^fflmiE^(S<-r4Ccb^Cj: 
[0019] $/c, |5l-illtL^^iIIIO^^ 

^mm&zmsiiicfflWT&c &*s s &s£&&*'. mm 

ffikDMO S h 5 >>>X J: 0 bTMftiftS 

MOS h^>i>^^«^x;l/««©i^©*a»ttS«CCJB 

s ^v^^e^^cim^ 

[0 0 2 0] 
[^HJO^SSCD^Sg] 



4) !f#IB¥ 10-335625 

6 

®^3tCD©fB§0, 12ttinc^SA-A' pPODftrlS 

[0 0 2 1 ] ^JUfe^JStctetri-Ctt, nS^ittlS 1 
0±CCn*ffl«j&*Jll 1, n-Iit^^>tiH12 

io &S2 l *v F2 2*W3nrt^. 

[0022] stc^-t-2 o \* % ^mwm^mmcon'm 
mmmi 4«sn, *©HHccn*sa^yr««i 

HI 1, fci^na^'JTlil SO^^iOl^y 
2 1 t^ST ^ nM^)*II* t yr<DjE?L 

[0023] *seraB«Ttt, ^ i tcswj: 9*c, §7n 

20 5R-T-«<«IiLK2 3 4iM$ti, 2 3 4ffl<D«#SS-M 
-^♦fe>-y-© 1 #7cCCiffiflJSftTl>& 0 
[0 0 2 4] */c, iai22tH8§2 1 te±TCMO S03TC 

[0 02 5] 5*3R J F-2 0 tt, *^-«E^Jft^® 3 0 

^3 5ccm^$na e *amj*«3 5tt*^T>^3 1 
©#kka#»*k«i*3*i, m^mss3 2<Dmt>%* 

30 ^cr>^3 l©SRA*«^CC«tt3ti, *^T>^3 
l^ot-Ob-^^Snm W^@K3 2 
taot^-; F2 2 4/MyT*faBtcHi*Stli 0 
[0 02 6] ffi^iaSS3 2U\s<^)l>i/y h<Dtcib<DnM 
MOS h 7 ^ <b SIMtM? ti/c V - X 7 t 
P»7[nI8g3 2 1 K^CDnrnZmm-? &tctb<Dp WM 
OS h 7 ^ if IfflrMS n/c V -X 7 t a 
■70B83 2 2-C«fiESnr^S. nIMOSh7>^ 

^ffll$ljt"4/cft^, nIMOS a ycDgglft h 

40 7>^^©Fi/>f>t, «aa©racc««EKiT*Si 

It F W>£y- F^iil/cpSMO S F^>^X 

BT^SiUtpSMOS h^>^X^3 3^ffil^Tl^ 
*|%B^tcfcl*T»pSaMOS h ^>t>X^<DRt) 

[0 0 2 7 ] *^T>^3 lrtSBtCJinSIMOS 

IUK3 2CDMOS h^>^^^*8gttTS/c^-CJ:< , 

50 — ^6Si+^©— "C^O, *^T>^3 1 



k 



7 

124 p M 0 S V v ^Sa©@B»fiSCC-r & <b <fc 0 »"C 
[0 0 2 8 ] 08&C7jVf cfc^fc:, ±f2<7X ^tH2Ct^ 
*»*?^8 0*#7^x#*J/i«8 1JLCC 1 lfl 

^O^CLK, Hl*Vout(0*ftiifi#3»^iB» 

s*it*s*k ^ ^8 o©Affl* 

[0029] sr. ^^-h^sp^sns 

«ftffi*RMft-r4a*0(S3WnS!MOS F^>^*** 

[0 0 3 0 ] [XMM2] *»9Kc<fc**2©»WI5 
[0 0 3 1 ] HOti^fSWCCASSitSR^^WaHtt* 

[0 0 3 2] *a»»«K:*yt»r nS*»(*l« 1 
0±CCn*Saii*Jl 1 1 , n-Sx^^5/ t ;H12 

[0 03 3 ] S^20«n"ixb^t^tiH 1 
2©«fflKlp*aE««l 3inil«l 4*JJB«3tl, 

[0034] ^mMBrnvte, ^imT2 o &*2 3 am 
[0035]^^ jaaa@K2 1 tt^rcMosHB-r 

2 0*fltoRU *©S563R^2 OCDT^- FtCp -we 
1 1 lOnlMOS F7>^X^ 1 6<Z>y- h*sgSJK3 



5) «fH¥ 10-335625 

8 

£ 1 6CDV-^CCn-we 1 1 ±0* -< v ^>^ffl(D p 
MMOS h7>^^ 1 7©V-X«$tl, RpS! 
MOS h7>i>X^ 1 7(DV-X^e>^7>7»7 
hU>>X#, >W ^>^MOS b5l'isX$V<Dtil1l 
gPfcUteSLT, F2 2^6iiilfeff-^iUrW*§ti 

[0 03 81 H11 B*»W©*«ai«efll©lslKt»fiR 

ttSft, A«3fc«K:j£Dft:«EE*#Ccaftsn*. HE 

5&ttti7j£ft£o *ilffi*«3 5W^T>7*3 1 

3 l©JKIEA*^CC8§ft3*i, ^T>^3 1CCcfco 

r>f>t-^xfisnwi tH^tii8g3 2(Ccfc-o-c 

F2 2ft^LT^»Ccaj*Sn*. 
[0 0 3 7 ] ffl^32«l/^>7 h©/cMnl 

mos h7>^^rMsn/cv-^7 * P9iHiK3 
2U, ^au©fiW*iEtt-rsfc«bcr>paMos 

>>X£3 2 4tM^n/cV-^7*D9iK3 2 2t 
20 «^EStirt>S. V-X7*n»7|p||IS3 2 lrt<DnSSM 
OS F5>^**fr6CCW>A$r F>f *>{bCC<fc*i£j6: 

*^yro»*4«i*ij-rs/c«>tc, nSMosv-x^ 

*U7CD|gS&b^>^X£©F W>£, fKBG>|fflK:« 

OSh7>^^3 3%KWW4. ^tt^JROCbl* 
COSEBT^SiltpIMOS h7>^^ 
fcJBOT^***. *»Cfc^T«plMOS h^>^ 

[0 0 3 8 ] SI 2tCpMOS V-X7*P7^Mt 

30 2>3&ft<Dmmmm<DWtKm*7jk? 0 pMosv-^t 

073 2 2^Mt^2»pSMOS h<5>^X#CD 
5%, a«ffKc«3BtStiSMOS h^>^X^3 23B 

n m^mwwmm^m $ n * wwae****** 

& 0 nS^xWWl 9CCj&£3ftfcp®MOS 
^^3 2 3©l^^fflSE»fi-0. 7 5Vt»0, 

40 MO S h 7 ^ 3 2 4 ©I * ^ffllElift- 0 . 2 
9 V~Ch->tc 0 

[0 0 3 9] pMOSV-X? * a»7[plgg3 2 2 *«J$ 
-r^>2ocDMOS h^>> 5 X^4E|— ^^;l/tCjgfi£U/c 

ffl7j[Hl3g<7)^>r^5 ^^U>S/ttl . 98V- 
4. 4 6 vr&o/t(DK:*tU $:^0JCcj:€>W^;liI8ScD 
y>f^^ -y^U>^«l. 04V-4. 16VT&9, 
0. 6 4V0fi^i^o/c o 

[ 0 0 4 0 ] 433fcJBfflrr V-X7*P7|p|K3 2 
2 41t^;-r^2-0(DpMMOS h^>^^dr<OL#C*ffl 
50 «E«±BEL/dirc*S#, *^tcfeC*r»0#l»ffl 



C6) 

9 

[0041] immmmmx^. m—¥mftm&±icB 
& u tc^tc i xjto a * - *?*e. > mc oc> x mm L ft: 

<t#r#& 0 flu*.**, 07*c^ii^£-w^x# 

[0 04 2] 20 

&*m-¥m<fcmm±icmm u tcytmm.^m^c^x 
^mwomf&zm^&ctx, sanisg^e©^ 

mz^z-ysjx^nm-r&tt&x^h. 

[0 04 3] HCC, S*«^cbiliniilS§^ffi^, ^SPCD 

m^^iEibT & ua^^ pmosv-x7^p7 r«t^s 30 
attLta: jiawi: Ltcytm^mmmKDw-mm^mmmx 

[02 ] 0 UCtett&A- A' ^<DKffi*?tit<£>£TO0T' 40 
[0 3] *^^i:^>^^^ScD[pIK^)S0r'^> 
[04] fie*cD^;m^f^g<D[pIS§1®fiJc0r^^ o 

[05] 04Ccfc^r^i^nrc^cMos^^r> 



10-335625 

10 

y'<Dm%ffif$Mx$>z> 0 

[06] MOS h^>^X^(DKU^>-V-xr H imE 

ccst-r £ srr 0 r $> & 0 

[0 7] ^S^c*5^^as^^^UTgA^J;^@^ 

[0 8] ^gg^i:^>S*S^^-^*fe>^r^^ 0 
[09] *^BjccJ:^,S7fe^iJ§2[pIg§^:|l]-¥«tt 

mm±^mmitLtcytm^^m<DW-mm^.(ommmx 

[0 1 0 ] 09tCfc#£A-A' g{5CD»T®^at©©tB§0 

[011] *mmt£zytm^tkmm<D®ffimj&mx& 

[012] pMOS y-x^^a^^CDffifffl^oa 
B80T$>£o 
[^(DlftHJ] 



1 0 






1 1 






1 2 




1 3 






1 4 






1 5 


nlA'JTli 




1 6 


nlMOS 




1 7 


pSMO Sh7^ 




1 8 






1 9 






20 






2 1 






2 2 


F 




3 0 






3 1 






32 







3 2 1 nMOSy-^7*n9 
322 pMOSV-X7^d9 

3 3 mizmr^&L 

34 ffi^x^f^^ 

3 5 ^mmt)U 

3 6 h 

40 CMOS^r>7* 
5 0 ^ttlS 

5 1 miim 

8 0 ^rn^^f*^^* 

8 1 ^7XX^'>1S 



(8) 



10-335625 



13] 




20 30 35 36 



CH4] 



I \ I 




63 H 



34 22 



20 30 35 36 



[010] 



20 



13 



21 







14 




\ p-well J V n-well J 










n" 




n 



11 




[me] 

V- hWE- K U-f V. gggSBtttt (nMOS.pMOS ».W/L* 6/2tini)V«s=5M> 







! ! 


1 

1 

1 


1 1 

1 1 


1 ! 1 ! 
iii 

_j _j 1 i_ . 

1 nMOSK U-f >S2E j 

1 / 1 | | 




to 4 


l 1 


1 
1 




JrxJ. -I--' — - 


(A) 


To 6 


-H- 


_4— 




1 ! 1 




-B 
lO 


1 1 

1 1 _ ; 






_ L I— 

| 1 1 1 




^0 


1 ! jO 


■~\- 

1 


1 ; 






10 
-12 


1 Wy 

1 ft/ 
1 f/\ 




■=r^ — 1 — 1 — 1 — 

! 1 1 






> OS 




1.0 


1.5 2.0 VQ |v) 



(10) mmW- 10-335625 





(11) 



&mW- 10-335625 




$$m¥- 10-335625 



[*tTH] W-f&l 3^7^60 (20 0 1. 7. 6) 



[&M##] 10-335625 

0^1 2£ 1 8H ( 1 9 9 8. 1 2. 1 8) 

i^m^m QtttmftQM 10-3357 

tWMS^] #8E¥9 - 1 4 2 1 9 2 

H01L 27/146 
H04N 5/335 
[F I ] 

H01L 27/14 A 
H04N 5/335 E 



[JIHiS] W-f&l 2^6^ 1 90 (2000. 6. 1 
9) 

[«ie#*»»s] mmm 

i] » i #iM©*^fts«i^M©s 

MOS F7>^^T«^ti/c^r>^ 
^7>^©IBMA*i , rinMOSy-^7*a'7 

MOSv-x7*a7-e«fiJsn, mrfBpMOSv-^ 
7 4- n ^©ffi^ttSuf B*^T >:/©KfcA;fcS^K:S« 
U fro, ^IHJ©fil94*«WCcSStt-r4fcJ«>(DM-#ffl 

[19*^2 ] BWBUtfJlBBtefc^T* WEnMOSV 
-X7*D74«SSt5nIM0S h7>^^©FU 

1 31tciBtS036«^tftK«. 

[ attm 5 ] mi ^mM<D¥«#a«?iEK«^m 
2»*3S<DSI 1 ^#^t*«ShfcW»©SBHRT- 
<h, MOS h^>^X^-C«^3ti/c^^T>7"<t k ft 

-m 



BUfB tttt H K» SifiB * ^ T > tH^} * A;ft it^nM 
OSV-X7*n9i, fglBnMOS V — * 7 * UV<D 

tufa pMOSV-X7*a y (Dffl^?«BJIB*^T 

j^A^ffl-T^esRu fr-^ ^^ft«£«stw«:i8 

[HMOS 6] HJIBU*lll8Cc*jli-C, WtBnMOSV 
-^7*O7«:*fiStSnlM0S F<7>^**<DFU 

C i <b -T SM*3« 6 (CI BiSomarM 

t»*3B8 3 miam 1 asmss « n mmm~c& k> , fria 

1 mazM<Dmmm a m - v>*> „ 

mmm 9 ] mi mm&<D¥m#mmmicim<om 

2a»«S©» 1 ^«TfM3n/ctt(D§7tI? 

MOS F5>^X£Tl»&3*lfc:*^T ft 
^UJ^'S^ F4/M/T«aWCc«3ttSn/c^SP(D©Sr* 
ffl^HKi *«BI--©Huf B^z»»a««:JB0ES ft 

BufBUl*0Bttfi8B*^T >^©UJ** A* S n M 
OSV-X7ta9i, SulBnMOS * 
tB^4A*i1"^pMOSV-^^*a7-CM$n, 
Mia p MO * a ?(Dffi;ftteMta:*^y >:/<d 



